The biggest flaw in the study is the absence of a reference standard directly measuring insulin sensitivity (e.g. euglycemic hyperinsulinemic glucose clamp). SI MM is an indirect estimate obtained by fitting iv glucose tolerance test data to a mathematical model. Another problem is that Brandou et al. use a reduced data set (15 blood samples) rather than the full protocol (30 samples). Moreover, SI MM has well-documented errors in estimating insulin sensitivity (2-5). When compared with glucose clamp (SI Clamp ), QUICKI has substantially better correlation with SI Clamp than SI MM (4, 5). Test characteristics of QUICKI, including coefficient of variation and discriminant ratio, are significantly better than other surrogates and are comparable to those of clamp (6). Finally, changes in QUICKI after therapeutic interventions are significantly correlated with changes in SI Clamp (5, 7, 8) , whereas changes in SI MM are unrelated (5). A metaanalysis of insulin-resistant subjects demonstrates that QUICKI is the best fasting surrogate index for predicting onset of diabetes (9). Thus, discordance between QUICKI and SI MM likely reflects problems with the minimal model rather than QUICKI. Others find excellent correlations between QUICKI and glucose clamp in normal, obese, and diabetic populations (6 -8, 10, 11). Previous studies of peripubertal children have validated QUICKI against the glucose clamp in populations similar to that studied by Brandou et al. (12, 13) .
Letter re: Limited Accuracy of Surrogates of Insulin Resistance during Puberty in Obese and Lean Children at Risk for Altered Glucoregulation To the editor:
Brandou et al. (1) report comparisons between the insulin sensitivity index (SI MM ) obtained from minimal model analysis of an iv glucose tolerance test and other surrogate indexes in a cross-sectional study of peripubertal children. The authors conclude that surrogates, including quantitative insulin sensitivity check index (QUICKI), have limited accuracy and are not useful for predicting insulin resistance during puberty in children. These conclusions are based on the finding that SI MM does not correlate well with other simple surrogates. Conclusions drawn by Brandou et al. (1) are not supported by their data and are misleading.
The biggest flaw in the study is the absence of a reference standard directly measuring insulin sensitivity (e.g. euglycemic hyperinsulinemic glucose clamp). SI MM is an indirect estimate obtained by fitting iv glucose tolerance test data to a mathematical model. Another problem is that Brandou et al. use a reduced data set (15 blood samples) rather than the full protocol (30 samples). Moreover, SI MM has well-documented errors in estimating insulin sensitivity (2) (3) (4) (5) . When compared with glucose clamp (SI Clamp ), QUICKI has substantially better correlation with SI Clamp than SI MM (4, 5) . Test characteristics of QUICKI, including coefficient of variation and discriminant ratio, are significantly better than other surrogates and are comparable to those of clamp (6) . Finally, changes in QUICKI after therapeutic interventions are significantly correlated with changes in SI Clamp (5, 7, 8) , whereas changes in SI MM are unrelated (5) . A metaanalysis of insulin-resistant subjects demonstrates that QUICKI is the best fasting surrogate index for predicting onset of diabetes (9) . Thus, discordance between QUICKI and SI MM likely reflects problems with the minimal model rather than QUICKI. Others find excellent correlations between QUICKI and glucose clamp in normal, obese, and diabetic populations (6 -8, 10, 11) . Previous studies of peripubertal children have validated QUICKI against the glucose clamp in populations similar to that studied by Brandou et al. (12, 13) .
Brandou et al. (1) inaccurately use the term "accuracy." An "accurate" surrogate reflects the true value of the variable being measured. Brandou et al. examine only correlations. When we evaluated the accuracy of QUICKI to predict insulin sensitivity determined by glucose clamp (14), we found that it is much more accurate than SI MM . In summary, finding that QUICKI and SI MM do not correlate well has been documented previously. However, the conclusion that QUICKI has limited accuracy in peripubertal children is incorrect. If anything, Brandou et al. (1) provide confirmation of the limited utility of the minimal model for assessing insulin sensitivity. In response to the comments of Karne et al. (1) , the purpose of our study (2) was not to demonstrate that quantitative insulin sensitivity check index (QUICKI) and other surrogates of insulin sensitivity (SI) are meaningless. On the contrary, we have reported their accuracy in adults (3) and proposed a simplified version (SI ϭ 40/Ib) (4).
However, no biological method is above criticism-even the glucose clamp has some methodological limits (5, 6) . Actually, none of those methods cited by Karne et al. (1) for the minimal model (MM) has been recognized as a major flaw, and a huge body of literature demonstrates the robustness of this approach (7, 8) . The concerns about glucose effectiveness have no influence on SI calculations (9) . Our reduced sampling procedure has been validated (10) . No serious scientist would easily believe that the MM (which has been extensively investigated and used in studies published in leading journals over the past 25 yr) provides a less accurate measurement than simple indexes based on baseline values.
Despite the statement of Karne et al. (1) , SI-MM usually correlates as closely as SI-clamp with all surrogates in adults (11, 12) . However, this correlation disappears in certain populations. We do not understand why Karne et al. so angrily dispute the fact, which is evidenced by many investigators (13, 14) , that surrogates (including QUICKI) have limits to their validity, as is the case for any physiological model.
It is clear that during puberty insulinemia mirrors SI less closely. It is not appropriate to conclude that our findings are false only because Uwaifo et al. (15) have found a correlation in prepubertal children between QUICKI and SI, as others found in healthy pubertal children (16) . Those reports do not mean that similar correlations are to be found in pubertal children at risk of disturbed glucoregulation, in whom the feedback loop between SI and insulinemia is even more disturbed. QUICKI and homeostasis model assessment can safely be used as predictors of SI in lean and obese sedentary individuals, but in other populations (e.g. diabetics, athletes, individuals with high SI, puberty, etc.), serious concerns have been raised about their use that argue for caution. Our hope is that further study will extend the range of populations in which surrogates can be employed. However, to deny the relevance of studies that point out their limits of validity is probably not the best way to reach this goal. The potential consequences of such a "rigid" position may unfortunately be that surrogates will lose much of their credibility in the near future. Our purpose in this study was just the opposite. 
